A new natural marine nor-sesquiterpenoid, (+)-pathylactone A (1), along with a know nor-sesquiterpenoid, napalilactoe (2), were isolated from the octocoral Paralemnalia thyrsoides. The structure of 1 was established on the basis of spectroscopic methods and by comparison of the spectral data with those of synthetic analogues. Nor-sesquiterpenoid 1 was found to inhibit the protein experssion of pro-inflammatory inducible nitric oxide synthase (iNOS) in a murine macrophage-like cell line.
The Formosan octocoral Paralemnalia thyrsoides (Ehrenberg 1834) (family Nephtheidae, order Alcyonacea, class Anthozoa, phylum Cnidaria) comprises large quantities of sesquiterpenoid analogues, which often have complex structures and bioactivities [1] [2] [3] [4] [5] [6] [7] [8] . Our current studies on the constituents of P. thyrosides, a new norsesquiterpenoid, (+)-pathylactone A (1) and a known analogue, napalilactoe (2) [9] (Figure 1 ), were isolated. In this report, we isolate and determine the structure of new nor-sesquiterpenoid 1, in addition to study its anti-inflammatory activity.
(+)-Pathylactone A (1) was isolated as a colorless oil that showed a pseudomolecular ion [M + Na] + at m/z 277.14101 in HRESIMS analysis. The results revealed that 1 had a molecular formula of C 14 H 22 O 4 (calcd. for C 14 H 22 O 4 + Na, 277.14103), with four degrees of unsaturation. IR spectrum analysis showed that 1 had absorption peaks at 3435, 1755 and 1698 cm -1 , suggesting that the structure of 1 included hydroxy, γ-lactone and ketonic groups. The 13 C NMR and DEPT spectra revealed that compound 1 had 14 carbons (Table  1) , including three methyls, five sp 3 methylenes, two sp 3 methines (including one oxymethine), two sp 3 quaternary carbons (including one oxygenated quaternary carbon), one ester carbonyl and one ketonic carbon. Therefore, according to the aforementioned data, two degrees of unsaturation was accounted for, and compound 1 was identified as having two rings. From the 1 H-1 H COSY spectrum (Figure 2 ), the data suggested that it was possible to differentiate between the separate spin systems of H-1/H 2 -2/H 2 -3/H-4/H 3 -13 and H 2 -8/H 2 -9. Together with results of key HMBC correlations between protons and quaternary carbons of 1 (Figure 2a 6 Natural Product Communications Vol. 13 (1) 2018 Zhang et al. The NOESY correlations between H-1/H-2α, H-2β/H 3 -13, H 2 -9/H 3 -13 and H 2 -9/H 3 -14 confirmed the configurations for each ring junction and stereogenic center. Based on the findings, from the aforementioned experiments, we concluded the structure of 1, and the stereogenic centers for 1 were assigned as 1R*, 4S*, 5R* and 6R*.
In a previous study, the enantiomer of 1 has been reported and named as (-)-pathylactone A [10, 11] . However, by comparison of the NMR data of 1 with those of (-)-pathylactone A, we found that the NMR data for (-)-pathylactone A reported by Su et al., [10, 11] differ significantly from those of 1 that we reported herein (Table  1 ). In fact, the structure of (-)-pathylactone A that reported by Su et al., is the enantiomer of a chlorinated nor-sesquiterpenoid, napalilactone, which was first isolated from a soft coral Lemnalia africana [9] , and this compound was also obtained in this study, and the ()-pathylactone A had been synthesized by Coelho and Diaz in 2002 [12] . However, to the best of our knowledge, there has been no report of (+)-pathylactone A (1) being obtained from a natural source.
In order to assess the changes in the protein expression levels of pro-inflammatory inducible nitric oxide synthase (iNOS) in a murine macrophage-like cell line, RAW264.7, stimulated with liposaccharide (LPS). In the treatment of cells with 50 M, (+)-pathylactone A (1) reduced the levels of iNOS to 86.33%, in comparison with control cells stimulated with LPS only.
Experimental
General: Optical rotation, Jasco P-1010 digital polarimeter; IR, Thermo Scientific Nicolet iS5 FT-IR spectrophotometer; NMR, Jeol ECZ 400S NMR spectrometer; ESIMS and HRESIMS, Bruker 7 Tesla solariX FTMS system; CC, normal-phase silica gel (230-400 mesh, Merck); TLC, Kieselgel 60 F 254 (0.25 mm, Merck), and spots were visualized by spraying with 10% H 2 SO 4 solution followed by heating. Normal-phase HPLC (NP-HPLC) was performed using a HPLC system equipped with of a Hitachi L-7110 pump, a Rheodyne 7725 injection port, and a semi-preparative normal-phase column (Supelco Ascentis Si, Cat #:581514-U, 25 cm × 10 mm, 5 μm; Sigma-Aldrich).
Animal material: Specimens of the octocoral Paralemnalia thyrsoides were collected by hand by scuba divers off the coast of Southern Taiwan in September, 2015. The freshly-harvested samples were stored in a -20 °C freezer until used for extraction. A sample was deposited in the National Museum of Marine Biology and Aquarium, Taiwan, as a voucher specimen (NMMBA-TWSC-094).
Extraction and isolation: P. thyrsoides (wet weight, 729 g; dry weight, 91 g) samples were sliced and then extracted with 95% ethanol (EtOH). The EtOH layer (9.64 g) was separated on silica gel followed by elution chromatography with a solvent mixture of n-hexane and ethyl acetate (EtOAc) (from pure n-hexane to 100% EtOAc, v/v) yielded 13 subfractions, named Fractions 1-13. Fraction 6 was separated by silica gel column chromatography and then eluted with n-hexane/EtOAc (stepwise, 20/1 % v/v to 1/1 % v/v) to afford nine subfractions 6A-6I. Fraction 6D was repurified by NP-HPLC using a mixture of n-hexane/acetone (5:1) to yield 2 (7.8 mg). Fraction 6H was further separated by NP-HPLC using a solvent mixture of n-hexane and acetone (5:2, v/v) to yield 1 (1.9 mg). Pathylactone A (1 The in vitro anti-inflammatory activity of compound 1 was measured by investigating their inhibition effects on LPS-induced pro-inflammatory iNOS protein expressions in the macrophage cell line using western blot analysis [13] [14] [15] . Briefly, an inflammation response in RAW264.7 cells was induced by incubating cells in medium containing only LPS (10 ng/mL) without test compounds for 16 h. For the anti-inflammatory activity assay, Compound 1 was added to the cells 10 min before LPS treatment. After incubation, the cells were lysed and the protein lysates analyzed by Western blotting. The protein expression levels were determined based on the immunoreactivity of proteins to antibodies, and were calculated with respect to the average optical density of the corresponding LPS-stimulated cells. Moreover, the effects of compound 1 on the viability of RAW 264.7 cells were also evaluated by the trypan blue exclusion test [14, 15] . For statistical analysis, the data were analyzed by one-way analysis of variance (ANOVA), followed by the Student-Newman-Keuls post hoc test for multiple comparisons. A significant difference was defined as a p-value of < 0.05. 
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